Amendments to the Claims 

1. (Previously Presented) A signal processing circuit, comprising: 

a decision feedback equalizer for waveform-equalizing a digital signal in 

accordance with a clock signal and generating the waveform-equalized digital signal; 

and 

a timing recover PLL, connected to the decision feedback equalizer, for 
generating the clock signal, the clock signal having a phase which is substantially 
coincident with the phase of the digital signal, based on the phase difference between 
the digital signal and the clock signal, and supplying the clock signal to the decision 
feedback equalizer, wherein the decision feedback equalizer includes, 

a prefilter for filtering the digital signal and generating a filtered digital signal, 
a decision circuit, connected to the prefilter, for performing a calculation with a 
feedback signal and the filtered digital signal and generating a calculation signal, and for 
analyzing the calculation signal in accordance with predetermined criteria to generate a 
decision signal, 

a shift register, connected to the decision circuit, for sampling the decision signal 
in accordance with the clock signal and storing sampling data, wherein the sampling 
data stored in the shift register is output from the shift register as the waveform- 
equalized digital signal, 

a feedback filter, connected to the shift register, for receiving the sampling data 
and generating the feedback signal using the sampling data, and 
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a loop control circuit for calculating a phase difference between the filtered digital 
signal and the feedback signal and controlling a feedback loop formed by the decision 
circuit, the shift register, and the feedback filter based on the phase difference. 

2. (Original) The signal processing circuit of claim 1, wherein the loop 
control circuit generates a control signal for controlling the feedback loop, and the signal 
processing circuit further comprising a switch, connected between the feedback filter 
and the decision circuit, responsive to the control signal. 

3. (Original) The signal processing circuit of claim 1, wherein the loop 
control circuit calculates an error between the filtered signal and the feedback signal 
and controls the feedback loop when the error is within a predetermined range at a 
specific preset control point of the waveform-equalized digital signal. 

4. (Original) The signal processing circuit of claim 3, further comprising a 
detection circuit, connected between the decision circuit and the timing recovery PLL, 
for detecting the phase difference between the decision signal and the clock signal and 
supplying the detected phase difference to the timing recovery PLL as the phase 
difference between the digital signal and the clock signal. 

5. (Original) The signal processing circuit of claim 4, wherein the detection 
circuit has a plurality of phase comparison gains, and the loop control circuit supplies a 

- 3 - Application No. 09/263,766 

Attorney Docket No. 108075-09006 



control signal to the detection circuit to change the phasq comparison gains based on 
the monitoring result. 

6. (Original) The signal processing circuit of claim 4, wherein the loop 
control circuit generates a control signal for controlling the phase difference detected by 
the detection circuit based on the monitoring result, the detection circuit receives first 
and second reference signals and the decision signal and supplies the difference 
between one of the first and second reference signal and the decision signal to the 
timing recovery PLL as the phase difference in accordance with the control signal, the 
first reference signal has a first predetermined value at the preset control point of the 
filtered digital signal, and the second reference signal has a second predetermined 
value at the preset control point of the decision signal. 

7. (Original) The signal processing circuit of claim 3, wherein the loop 
control circuit includes: 

an adder, connected to the prefilter and the feedback filter, for receiving the 
filtered digital signal and the feedback signal and calculating the error between the 
filtered digital signal and the feedback signal; and 

a comparator, connected to the adder, receiving the error from the adder, 
comparing the error and a value having a predetermined range, and controlling the 
feedback loop based on the comparison result. 
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8. (Original) The signal processing circuit of clajm 7, Wherein the comparator 
prestores minimum and maximum values defining the predetermined range. 

9. (Previously Presented) In a signal processor, a feedback control method 
comprising the steps of: 

filtering a digital signal to generate a filtered digital signal; 

performing a calculation with a feedback signal and the filtered digital signal to 
generate a calculation signal; 

analyzing the calculation signal in accordance with predetermined criteria to 
generate a decision signal; 

sampling the decision signal in accordance with a clock signal to store sampling 
data in a shift register; 

generating the feedback signal using the sampling data stored in the shift 
register; 

generating the clock signal, which is substantially coincident with the phase of 
the digital signal, based on a phase difference between the digital signal and the clock 
signal; 

calculating a phase difference between the filtered digital signal and the feedback 
signal; and 

selecting whether the feedback signal is fed back to the step of generating the 
addition signal based on the phase difference. 
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10. (Original) The method of claim 9, wherein the step of selecting the 
feedback includes the steps of: 

calculating an error between the filtered digital signal and the feedback signal; 

and 

executing the feedback step when the error is within a predetermined range at a 
specific preset control point of the sampling data. 

11. (Original) The method of claim 10, wherein the step of selecting the 
feedback further includes the step of defining the predetermined range using a minimum 
value and a maximum value. 

12. (Original) The method of claim 9, further comprising the step of detecting 
the phase difference between the decision signal and the clock signal, and wherein the 
step of generating the clock signal includes generating the clock signal substantially 
coincident with the phase of the digital signal, based on the detected phase difference. 

13. (Original) The method of claim 12, wherein the step of detecting the 
phase difference includes detecting the phase difference between the decision signal 
and the clock signal using a plurality of phase comparison gains, and the method further 
comprises the step of determining one of the plurality of phase comparison gains based 
on the monitoring result. 
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14. (Original) The method of claim 12, wherein the step of detecting the 
phase difference includes detecting the difference between one of the first or second 
reference signal and the decision signal as the phase difference, the first reference 
signal has a first predetermined value at the preset control point of the filtered digital 
signal, and the second reference signal has a second predetermined value at the preset 
control point of the decision signal, and the method further comprises the step of 
selecting one of the first and second reference signals based on the monitoring result. 

15. (Original) In a signal processor, a feedback control method comprising 
the steps of: 

filtering a digital signal to generate a filtered digital signal; 

adding a feedback signal and the filtered digital signal to generate the addition 

signal; 

analyzing the addition signal in accordance with predetermined criteria to 
generate a decision signal; 

sampling the decision signal in accordance with a clock signal to store sampling 
data in a shift register; 

generating the feedback signal using the sampling data stored in the shift 
register; 

calculating a first phase difference between the digital signal and the clock signal 
using the decision signal and a first reference signal, wherein the first reference signal 
has a first predetermined value at preset control point of the filtered digital signal; 

- 7 - Application No. 09/263,766 

Attorney Docket No. 108075-09006 



generating the clock signal having a phase which is substantially coincident with 
the phase of the digital signal, based on a first phase difference; 

determining whether the first phase difference is within a predetermined range; 

feeding back the feedback signal to the step of generating the addition signal 
when the first phase difference is within the predetermined range; 

calculating a second phase difference between the digital signal and the clock 
signal using the decision signal and a second reference signal, wherein the second 
reference signal has a second predetermined value at the preset control point preset of 
the decision signal; and 

regenerating the clock signal having a phase which is substantially coincident 
with the phase of the digital signal, based on the second phase difference. 

16. (Currently Amended) A signal processing circuit, comprising: 

a decision feedback equalizer for waveform-equalizing a digital signal in 

accordance with a clock signal and generating the waveform-equalized digital signal; 

and 

a timing recovery PLL, connected to the decision feedback equalizer, for 
generating the clock signal, the clock signal having a phase which is substantially 
coincident with the phase of the digital signal, based on the phase difference between 
the digital signal and the clock signal, and supplying the clock signal to the decision 
feedback equalizer, wherein the decision feedback equalizer includes, 

a prefilter for filtering the digital signal and generating a filtered digital signal, 
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a decision circuit, connected to the prefilter, for performing a calculation with a 
feedback signal and the filtered digital signal and generating a calculation signal, and for 
analyzing the calculation signal in accordance with predetermined criteria to generate a 
decision signal, 

a shift register, connected to the decision circuit, for sampling the decision signal 
in accordance with the clock signal and storing sampling data, wherein the sampling 
data stored in the shift register is output from the shift register as the waveform- 
equalized digital signal, 

a feedback filter, connected to the shift register, for receiving the sampling data 
and generating the feedback signal using the sampling data, and 

a loop control circuit for monitoring the filtered digital signal and the feedback 
signal i nd e p en d e nt of th e d e c i sion signa l and controlling and including an independent 
circuit that is independent of the decision circuit and performs a calculation with the 
feedback signal and the filtered digital signal, wherein the loop control circuit controls a 
feedback loop formed by th o decis i on c i rcuit, the shift register, afid the feedback filter^ 
and the independent circuit based on a monitoring result. 

17. (Currently Amended) In a signal processor, a feedback control method 
comprising the steps of: 

filtering a digital signal to generate a filtered digital signal; 

performing a calculation with a feedback signal and the filtered digital signal to 
generate a calculation signal; 



-9- 



Application No. 09/263,766 
Attorney Docket No. 108075-09006 



analyzing the calculation signal in accordance with predetermined criteria to 
generate a decision signal; 

sampling the decision signal in accordance with a clock signal to store sampling 
data in a shift register; 

outputtinq from the shift register a waveform-equalized digital signal; 

generating the feedback signal using th e samp l ing data stor e d i n th e sh i ft r e gist e r 
the waveform-equalized digital signal ; 

gonorating tho clock signa l , which is substantia l ly co i nc i d e nt with tho phaso of 
the dig i tal s i gna l , basod on a phase d i ffer e nc e b e tw ee n th e d i gita l s i gna l and th e clock 
signa l ; 

monitoring the filtered digital signal and the feedback signal i nd e p e nd e nt of th e 
st e p of g e n e rating th e calcu l ation signal ; and 

se le cting wh e th e r th e f ee dback signa l is f e d back to th e st e p of g e n e rating th e 
calculation s i gnal bas o d on a mon i tor i ng result 

generating a loop with only the calculation signal, the waveform-egualized digital 
signal, and the feedback signal . 

18. (New) A signal processing circuit, comprising: 

a decision feedback equalizer for waveform-equalizing a digital signal in 
accordance with a clock signal and generating a waveform-equalized digital signal; and 

a timing recovery PLL, connected to the decision feedback equalizer, for 
generating the clock signal, the clock signal having a phase which is substantially 



- 10 - Application No. 09/263,766 

Attorney Docket No. 108075-09006 



coincident with the phase of the digital signal, based on the phase difference between 
the digital signal and the clock signal, and supplying the clock signal to the decision 
feedback equalizer, wherein the decision feedback equalizer includes, 

a prefilter for filtering the digital signal and generating a filtered digital signal, 

a calculation circuit, connected to the prefilter, for performing a calculation with a 
feedback signal and the filtered digital signal and generating a calculation signal; 

a decision circuit for analyzing the calculation signal in accordance with 
predetermined criteria to generate a decision signal, 

a shift register, connected to the decision circuit, for sampling the decision signal 
in accordance with the clock signal and storing sampling data, wherein the sampling 
data stored in the shift register is output from the shifter register as the waveform- 
equalized digital signal, 

a feedback filter, connected to the shift register, for receiving the sampling data 
and generating the feedback signal using the sampling data, and 

a loop control circuit for monitoring the filtered digital signal and the feedback 
signal and controlling a feedback loop formed by the calculation circuit, the shift register, 
and the feedback filter based on a monitoring result. 

19. (New) A signal processing circuit, comprising: 

a decision feedback equalizer for waveform-equalizing a digital signal in 
accordance with a clock signal and generating a waveform-equalized digital signal; and 
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a timing recovery PLL, connected to the decision feedback equalizer, for 
generating the clock signal, the clock signal having a phase which is substantially 
coincident with the phase of the digital signal, based on the phase difference between 
the digital signal and the clock signal, and supplying the clock signal to the decision 
feedback equalizer, wherein the decision feedback equalizer includes, 

a prefilter for filtering the digital signal and generating a filtered digital signal, 
a first calculation circuit, connected to the prefilter, for performing a calculation 
with a feedback signal and the filtered digital signal and generating a first calculation 
signal; 

a decision circuit for analyzing the first calculation signal in accordance with 
predetermined criteria to generate a decision signal, 

a shift register, connected to the decision circuit, for sampling the decision signal 
in accordance with the clock signal and storing sampling data, wherein the sampling 
data stored in the shift register is output from the shift register as the waveform- 
equalized digital signal, 

a feedback filter, connected to the shift register, for receiving the sampling data 
and generating the feedback signal using the sampling data, and 

a loop control circuit for monitoring the filtered digital signal and the feedback 
signal and including a second calculation circuit that performs a calculation with the 
feedback signal and the filtered digital signal and generates a second calculation signal, 
wherein the loop control circuit controls a feedback loop formed by the second 
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calculation circuit, the shift register, and the feedback filter based on the second 
calculation signal. 
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